Objective: Caregivers usually are not involved while planning the stroke survivor's medical and rehabilitation goals and interventions. This review aimed to identify the needs of stroke survivors as perceived by their caregivers. Design: A literature search from 2003 to 2014 was conducted using Medline, CINAHL, PsychINFO, and Google Scholar. Sixty-six studies were included. Most studies excluded did not encompass caregivers' perspectives. Four reviewers screened the titles, abstracts, and full texts of the articles for inclusion. The data extracted from these studies were synthetized into metathemes. Results: Fifty-two qualitative, ten quantitative survey, and four mixed-methods studies were included in the final synthesis. The studies came from 11 countries. The data synthesis produced following three metathemes: (a) body functional needs, including psychological function, physical function, cognitive function, and uncertainty related to function; (b) activity and participatory needs, including healthy lifestyle, physical activities, speech, independence, cognitive activities, and uncertainty related to activities and participation; and (c) environmental needs, encompassing support, services, safety, accommodation and accessibility, and uncertainty related to environmental factors. Conclusions: This scoping review identified a range of needs of stroke survivors as perceived by their caregivers. Incorporating the caregiver's preferences and values into clinical decisions may improve outcomes among stroke survivors.
N early 750,000 people are affected by new or recurrent stroke annually in the United States. 1 These individuals often have complex needs that may include physical, cognitive, psychological, emotional, and socioeconomic factors. 2 Regardless of the severity of injury and age, most people experience diminished quality of life after the event, impacting their activities of daily living, relationship with their family members, and social lives. 3 Informal caregivers help support and improve stroke survivors' medical and rehabilitation outcomes. Approximately 3.5 million individuals with stroke receive care from others, including family, friends, and paid caregivers. 4, 5 Among family members caring for individuals with stroke, spouses and children are often the primary caregivers. 5 The sudden onset of stroke and consequential uncertainty increases caregiver burden and anxiety, 6 because they undertake new roles and responsibilities not only for themselves but also for the stroke survivors. 7 Mood and behavior changes in caregivers may affect the outcomes of stroke survivors. 8 Considering the multidimensional recovery and rehabilitation process after stroke, it is essential to understand the needs and healthcare outcomes of stroke survivors as perceived by the caregivers and involve them in the decision-making process. 9 The Patient-Centered Outcomes Research Institute has identified the importance to inquire needs of stroke survivors as perceived by their caregivers, while making healthcare decisions. 10 Thus, recognizing, supporting, and involving the caregivers in the stroke survivors care can help improve survivors' health outcomes. In addition, involving the caregivers enhances their experiences with health care and also reduces the associated expenditures. 11 Caregivers often provide a unique perspective because they are constantly involved in the stroke survivors' care. For instance, a patient with a complicated health condition along with cognitive decline may be unable to participate fully in his care. 12 Engaging caregivers in the decision-making process can supplement the patientcentered perspectives, which can further improve the appropriateness of prescribed clinical and rehabilitation interventions as well as diagnostic tests.
The needs of stroke survivors perceived by the caregivers are not usually included during the post-acute discharge planning, 13 because of inadequate time and availability of resources. 14 The healthcare professionals (HCPs) must gauge a way to include the caregiver as a part of the care team. To address this issue, a scoping review was conducted to provide an overview of the needs of stroke survivors as perceived by their caregivers post-stroke. A scoping review allows the presentation of the range of available evidence on a broad topic or identifies the gaps in the existing literature. 15, 16 The purpose of this scoping review was to identify and synthesize the needs of stroke survivors as perceived by their caregivers by performing a secondary analyses of the studies included.
Appraisal of Selected Studies
The quality of the included studies was evaluated using the Critical Appraisal Skills Programme 17 for qualitative studies, Critical Appraisal of a Survey by the Center for Evidence-Based Management 18 for surveys, and the Mixed-Method Appraisal Tool (MMAT) 19 for mixed-methods studies. Two reviewers (SK and MS) independently evaluated the quality of each article. Appraisal agreement between reviewers for a subset of the retained studies (n = 39) was measured with Kappa (κ): Critical Appraisal Skills Programme,0.63; Critical Appraisal of a Survey by the Center for Evidence-Based Management, 0.76; and MMAT, 0.52. The low κ score for MMAT was a result of only four studies with mixed methods being included in the review. Disagreements were resolved through discussion with the additional reviewer (TR). Studies were not excluded on the basis of quality, because the characteristics required to report the quality of research are not consistent. 20 
Data Extraction
Characteristics of selected studies such as demographics including age and sex of caregivers, sample size, purpose of the study, setting and time point, and methodology were extracted by one reviewer (SK) and checked for accuracy by two reviewers (MS and TR). A codebook defining the themes and subthemes was created using NVivo (NVivo 10 for Windows, QSR International). Subthemes to discover caregivers' perspectives emerging from the results of the full-text articles were identified using an inductive approach with line-by-line coding. 21 To identify the themes, a balance between emic and etic approaches was sought. 22 Two coders (SK and MS) read all articles independently and sorted quotations from each article into relevant themes and subthemes. Techniques used to identify the themes included repetition, indigenous typologies, similarities and differences, and systematically comparing across the data extracted from different studies. 21 At the early stages of analysis, all possible themes were identified; the consolidation of themes was conducted later. Consensus on each independently identified theme or subtheme was achieved through discussion. In case of disagreement, TR resolved differences via discussion. To ensure quality control, an additional reviewer (MP) independently recoded the themes of family support and uncertainty. κ for these two themes was 0.60. In addition, the quotations under all themes and subthemes were reviewed by MP to ensure quality control. Having multiple coders maximized the likelihood of identifying all possible themes and minimized any bias during theme identification.
other stakeholders such as stroke survivors, HCPs, and managers. Of the 66 full texts included in the final review, 39 studies focused only on the caregivers' perspectives, 23 studies focused on the perspectives of both stroke survivors and caregivers, 2 studies included the perspectives of caregivers and HCPs, and 2 studies identified the perspectives of stroke survivors, caregivers, and HCPs. Table 1 summarizes characteristics of the 66 articles. Fifty-two were qualitative, 4, 7, 9, [23] [24] [25] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] 48, 49, 52, 53, [57] [58] [59] [60] [61] [62] [68] [69] [70] [71] [72] [74] [75] [76] [77] [78] [79] [81] [82] [83] [84] [85] ten used a survey, 26, 47, 50, 51, 54, 56, 64, 66, 73, 80 and four used a mixedmethods approach. 55, 63, 65, 67 Most of the studies (n = 45, 68%) were conducted in the community.
Appraisal of Selected Studies
Of the 52 qualitative studies appraised using Critical Appraisal Skills Programme, all had a clear statement of the research aim, appropriately used qualitative methodology, presented clear findings, and mentioned the value of their study. Almost all studies reported the data collection process. Thirty studies provided the rationale for their research design, 9, 11, 23, 25, [27] [28] [29] 31, [33] [34] [35] [36] 38, 42, 44, 45, 48, 49, 52, 53, [57] [58] [59] 61, 62, 68, 72, 78, 82, 83 9 studies discussed the relationship between researcher and participants, 23, 31, 34, 45, 48, 52, 59, 68, 83 37 studies reported rigorous data analyses procedures, 4, 7, 9, 11, 23, 24, [28] [29] [30] 32, 33, [35] [36] [37] [38] [39] [40] 42, [44] [45] [46] 48, 49, 52, [57] [58] [59] 61, 62, 68, 72, 74, 76, 79, 82, 84, 85 45 studies reported the ethical considerations, 4, 7, 9, [23] [24] [25] 27, [29] [30] [31] [33] [34] [35] 37, [39] [40] [41] [42] [43] [44] [45] [46] 48, 49, 52, 53, [57] [58] [59] 61, 62, [68] [69] [70] [71] [72] [74] [75] [76] 78, 79, [81] [82] [83] 85 and 49 studies reported therecruitmentstrategy. 7, 9, 11, [23] [24] [25] 27, [29] [30] [31] [32] [33] [34] [35] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] 48, 49, 52, 53, [57] [58] [59] [60] [61] [62] [68] [69] [70] [71] [72] [74] [75] [76] [77] [78] [79] [82] [83] [84] [85] Of the 10 quantitative studies appraised using Critical Appraisal of a Survey by the Center for Evidence-Based Management, all clearly addressed the research question, methods, and selection of participants and had a sample representing the population. None of the studies assessed the sample size a priori or reported confidence intervals. Seven studies achieved a response rate of more than 60%, 26, 47, 50, 51, 64, 73, 80 six studies All mixed-methods studies appraised using MMAT used the methodology appropriately, used relevant sources to collect the qualitative and quantitative data, and had sample representing the population. Although the integration of qualitative and quantitative approaches was relevant for three studies, 63, 65, 67 none of the studies discussed the limitations of integrating qualitative and quantitative studies. For the qualitative section of MMAT, none of the studies mentioned the researchers' influence with the participants or the transferability of findings. For the quantitative section of MMAT, three studies had a response rate of more than 60%, 55, 63, 67 and two studies used valid and reliable instruments.
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Data Synthesis
The subthemes were aggregated under three metathemes using the International Classification of Functioning, Disability and Health 86 model, specifically using the International Classification of Functioning, Disability and Health Core Sets of Stroke framework. 87 Table 2 reflects the body functional needs, where the caregivers mentioned only functional needs for the stroke survivor and did not mention any structural need. Table 3 reflects the activity and participatory needs, and Table 4 lists the environmental needs. The stroke survivor needs in each table are listed in the order of most common need reported by the caregivers in the literature. The stage of care for each need is listed in respective tables as well. Most of the stroke survivor needs were identified in the community, after discharge from acute care and rehabilitation. The subthemes under each metatheme are listed hereafter.
Body Functional Needs
Caregivers in 41 studies (62%) revealed the need for body functional needs after stroke. The most common body functional needs included psychosocial function (n = 26, 39%), followed by physical function (n = 15, 23%), cognitive function (n = 10, 15%), and uncertainty related to functional impairments (n = 9, 14%; Table 2 ).
Under the psychosocial function subtheme, ten articles mentioned the need to improve the mood of the survivor, and nine studies heighted the changes in behavior including anger, agitation, etc. Caregivers in seven studies highlighted the importance of dealing with depression. The need to motivate and encourage the stroke survivor was emphasized in ten studies. Under the physical function subtheme, six articles highlighted that the caregivers were concerned for the overall physical function, and caregiver in one study specified the need to improve limb function. Caregivers in six studies also identified the importance of managing pain and fatigue. In addition, two studies emphasized the need for visual and hearing function, and four studies revealed the need to improve the voice functions. Under the cognitive function subtheme, ten articles revealed the need to improve the stroke survivors' cognitive function including, comprehension, memory, orientation, etc. Under the uncertainty related to functional impairments subtheme, caregivers in nine studies were uncertain of the stroke recovery process because of functional changes in the stroke survivor's body.
Activity and Participatory Needs
Caregivers in 43 studies (65%) highlighted the activity and participatory needs for stroke survivors. The most -"Pain was a particular concern at this time. "
41
Vision and hearing 47, 55 -"… he doesn't see well. "
55
Voice functions-aphasia, 66, 85 dysphasia, 66 recovery of speech 23, 41 -"Today has been a real pushing rocks with feathers day due to this damn aphasia. " Comprehension, 28, 36, 47 -"I don't know what to expect after the first day or two whether he will change or be the way he is right now…" 45 common activity and participatory need included healthy lifestyle (n = 26, 39%), followed by physical activities and independence (n = 15, 23% each), speech (n = 11, 17%), and cognitive activities and uncertainty related to limitations in activity and participation (n = 2, 3% each, Table 3 ).
Under the healthy lifestyle subtheme, the caregivers in 11 studies valued stroke survivors' social and leisure activities. Seven studies indicated the need to improve nutrition among stroke survivors. Caregivers were concerned with the overall health, including spiritual health of the stroke survivor in four studies, and they highlighted the need to prevent future strokes in 13 studies. Under the physical activities subtheme, ten studies indicated the caregivers' perspectives related to self-care needs. Caregivers wanted to improve the mobility of the stroke survivors and wanted them to walk, transfer independently, improve their balance and posture, increase physical activity, and independently climb stairs. Under the independence subtheme, 11 articles identified the need for the stroke survivor to return to normalcy and prestroke activities. Most of the caregivers wanted to preserve the survivor's autonomy and wanted them to go back to work and be able to drive. Under the speech subtheme, in 11 studies, the caregivers highlighted the need for the stroke survivor to communicate, express, and speak efficiently. Under the cognitive activities subtheme, caregivers in two studies wanted to improve the stroke survivor's decision making and judgment. In addition, caregivers in two studies expressed uncertainty to plan for the future because of the survivor's limitations in activities.
Environmental Needs
In most of the studies (62 studies, 92% of the studies), the caregivers stressed the importance of some form of environmental need. The most common environmental needs included support (n = 50, 76%), followed by services (n = 44, 67%), safety (n = 17, 26%), accessibility and accommodation (n = 14, 21%), and uncertainty related to environmental factors (n = 11, 17%, Table 4 ).
Under the support subtheme, 33 articles indicated a need for communication with HCPs and 27 studies highlighted the importance of support from family and friends. Nineteen studies indicated that the caregivers had difficulty paying for the survivors' medical bills, rehabilitation services, and other household expenditures, and four studies highlighted the need for support groups. Some supportive needs would benefit both stroke survivors and caregivers, but in some of the original texts, it was not possible to distinguish between needs of survivors and caregivers. Under the services subtheme, 22 articles -"(He's) depressed because he's not working. "
62
Ability to drive 4, 28, 36, 58, 80 -"When they lose their license… that is, the most demeaning thing. "
28
Stroke survivors' autonomy 23 -"So he talks to me and asks me to call. I then repeat it, as if it was him talking, not me. " -"she can't talk, and that … hurts the most. " -"you end up having to make all the decisions, and och! It is wearing! I mean I love him, I love him dearly but just occasionally you think, just decide" Uncertainty related to limitations in activities and participation 44, 58 -"Everything gets a little bit more complicated and new even going to see friends or people who want to come up to see her" 44 indicated the need for rehabilitation services. The details on specifics of rehabilitation needs are listed in Table 4 . Thirtytwo studies revealed the need for information on various aspects for the stroke survivor. The specific information needs are listed in Table 4 . Fifteen studies highlighted the importance of other supportive services including but not limited to having paid caregivers, meals, etc. Under the safety subtheme, caregivers ensured survivors' safety to prevent falls in 12 studies because of impaired cognition, 43 restricted mobility, 58 lack of sleep, 4 inadequate support, 4 etc. In nine studies, caregivers were worried about leaving the survivor alone, and in three studies, the caregivers wanted to safely administer these medications to avoid any mistakes. Under the accessibility and accommodation subtheme, six studies highlighted the need for accessibility at public toilets, travel, and transportation. In addition, six studies revealed the need for equipment and other assistive devices for stroke survivors such as wheelchairs, walking frames, and augmented or alternative communications, and four studies highlighted the need for home and vehicle accommodation.
Under the uncertainty related to environmental factors subtheme, the caregivers in 11 studies were unable to anticipate the stroke survivor's needs at home and community post-discharge.
DISCUSSION
The current scoping review synthesizes the needs of stroke survivors as perceived by their caregivers. Researchers may have focused their inquiry only on a specific aspect of the recovery experience; hence, many may not have elicited all aspects of concern or their relative importance. Thus, the goal of this review was to provide a comprehensive listing of all needs mentioned, rather than attempting to interpret the relative importance of concerns. The synthesis revealed the outcome preferences under the following three metathemes: body functional needs, activity and participatory needs, and environmental needs. The subthemes under these metathemes align with the International Classification of Functioning, 4, 9, 28, 30, 34, 40, [43] [44] [45] 48, 54, 56, 58, 60, 61, 63, 64, [69] [70] [71] 73, 74, 77, 79, 81, 83, 85 -"… She can't really be lonely with the contacts she has with her family. "
28
Finances 4, 24, 30, 32, 38, 39, 43, 52, 55, 56, 60, 64, 66, 69, 71, 73, 77, 79, 82 -"It was a big change in the family! He (stroke survivor) used to be the source of family income and after the stroke, we had no income. "
32
Support groups 28, 38, 65, 70 -"Since I go to these support groups, -"… Negotiate with the staff about not discharging their partners before the assistive devices were prescribed and installed, "
42
Home and vehicle 69, 75, 77, 84 -"We used nonslippery tiles as the bathrooms floor and widened the door so that we could take her in to take a bath in a wheelchair. " 69 n = 11 (17%) 2 hospital 9 community 1 not reported Uncertainty related to environmental factors 9, 32, 34, 37, 45, 55, 59, 61, 70, 79, 82 -"Everything was very difficult when we first got him home" Disability and Health model. 86, 87 The overview of the needs of stroke survivors as perceived by their caregivers provides clinicians with a framework for involving the caregivers during various stages of care. It was not clear from most of the studies whether the needs of stroke survivors perceived by the caregivers were met; however, based on the secondary analyses of the texts, these are continuing or incompletely met needs.
The environmental needs were the most common need for the stroke survivor. In addition, most of these stroke survivor needs were identified by their caregivers when the survivor was in the community after discharge from acute care or rehabilitation. It is therefore important to include the stroke survivors' needs during initial stages of care itself. Individuals with unmet needs usually have decreased satisfaction with healthcare services. 88 Lack of support from family and friends has been previously associated with poorer health outcomes including increased institutionalization among stroke survivors. 89 In addition, lack of information on the stroke recovery process is associated with increased anxiety, stress, fear, and uncertainty about the future. 90 Approximately 47% of survivors fall at least once after stroke 91 ; hence; caregivers are unlikely to leave the survivors alone unless they are in a safe environment with adequate accomodations. 92 Environmental barriers such as lack of accommodation, accessibility, and need for assistive devices impact safety of the stroke survivors to move independently. 93 
Clinical Practice Implications
An increased rate of post-stroke disability interferes with the individual's ability to perform activities of daily living. Because older stroke survivors have higher levels of inactivity, 94 caregivers in this review wished to improve stroke survivors' independence under the activity and participatory needs theme. The caregivers were also concerned with stroke survivors' speech. Stroke survivors with aphasia usually have difficulty interacting with their caregivers and their clinicians effectively, which puts them at risk of receiving inadequate health care. 88 In addition to motor and sensory activities, the clinicians should encourage the survivors to participate in social and leisure activities. The caregivers also valued the importance of stroke survivors' social and leisure activities under the activity and participatory needs theme, because the stroke survivors are at a higher risk of inactivity and feel isolated. 94 The findings of this review suggest that the caregivers wished for increased support and services under the environmental needs theme. Effective communication with the patients helps the HCPs arrive at an accurate diagnosis, develop optimal treatment plans, and encourage participation in rehabilitation, which enhances patients' and families' satisfaction with overall care. In addition, lack of support from family and friends is known to be associated with poorer health outcomes among stroke survivors. 89 Being involved in support groups and services and having additional assistance from paid caregivers are known to reduce stroke survivors' institutionalization. 89 This additional support makes the caregivers return to their caregiving duties with enthusiasm. 95 Health care professionals must educate the stroke survivors and their caregivers on the locally and regionally available community services. In addition, the provision of community-based services would help facilitate access to supportive services to address the long-term post-stroke needs of stroke survivors and their caregivers. The caregivers face increasing financial and economic burden post-stroke that may be due to the direct costs of medical expenditures and the indirect costs of loss of productivity. 96 Identifying cost-effective interventions tailored to the individual stroke survivor and their caregivers can yield positive outcomes.
In this review under the service needs subtheme, the caregivers identified the importance of information and education focused on stroke survivors' disease process, prognosis, interventions, and recovery. To maximize the stroke survivors' rehabilitation process, the caregivers must be informed on the various aspects of recovery, the disease process, and prevention of secondary complications. Lack of education on the stroke recovery process is known to be associated with increased anxiety, stress, fear, and uncertainty about the future. 90 Conversely, educating caregivers on the management of stroke improves health outcomes. 89 Providing stroke education may be one way to eliminate caregivers' feelings of uncertainty post-stroke. When communicating with stroke survivors and their families, clinicians should set realistic expectations and provide encouragement in working together on patient recovery. Maintaining a routine and incorporating the caregivers' preferences can enhance stroke survivors' outcomes. The HCPs must educate the caregivers that the survivors' future may not be predictable and work with them as a team through the recovery process.
In this review under the environmental needs theme, the caregivers were concerned with stroke survivors' safety and wanted to prevent falls and administer medications appropriately. Caregivers were concerned with the stroke survivors' medication administration, fearing the adverse consequences of improper administration. 97 Engaging the caregivers during the stroke survivors' recovery process, educating them on the intrinsic as well as the extrinsic factors related to falls, and the adverse side effects of medications can improve the survivors' outcomes because their caregivers learn to manage these problems effectively.
The caregivers in this review also identified the importance of accessibility, accommodations, and assistive devices under the environmental needs subtheme. The increasing need for accommodation after deficits post-stroke includes a necessity for mobility devices such as canes, walkers, wheelchairs, and safety devices. The use of assistive devices and appropriate accommodations are known to decrease caregiver burden and maximize the survivors' independence. 93 Most stroke survivors do not have adequate access to assistive devices and accommodations despite the associated benefits. The HCPs must prescribe assistive technology when appropriate.
Future Research Directions
Although poorer health care outcomes have been associated with ethnic minorities, 98 none of the studies in this review compared the perspectives of caregivers from different racial/ ethnic backgrounds, which future studies must accomplish. The outcome preferences differ among patients, caregivers, and clinicians and across rehabilitation settings 99 ; none of these studies compared the caregivers outcome preferences across post-acute settings. Information, rehabilitation, and heath care needs may vary at different time points of recovery; future studies must investigate the caregivers' perceived needs by various types of stroke (ischemic, hemorrhagic, and transient ischemic attack) and across settings (acute hospitalization, inpatient rehabilitation, skilled nursing rehabilitation, and community). Future studies/reviews must also focus the physical and emotional needs of caregivers themselves.
This review has some limitations. First, the influence of culture on preferred outcomes (e.g., the expectations of caregivers from Asian countries) was not assessed. Many qualitative and mixed-methods studies did not comply with the quality measurement tools. Because the goal of the study was to encompass all the caregivers' perspectives of stroke survivors' needs, studies were included regardless of quality or country of origin. The review included the perceived needs of caregivers using the four databases and did not include gray literature. Most of the studies included in this review did not distinguish between unmet, partially met, and met needs. However, we can assume that because the caregivers mentioned the importance of these needs for the stroke survivor, they may not have been completely met during hospitalization or rehabilitation. Despite these limitations, this review has several strengths. A multidisciplinary group including physical and occupational therapists, psychologist, and sociologist interpreted the results from the included studies. In addition, because this was an interpretative review rather than an integration of the results, the synthesis can be transferred to similar population and settings.
CONCLUSIONS
This scoping review provides an overview of the needs of stroke survivors as perceived by their caregivers. The caregivers' perspectives of stroke survivors' needs were summarized under three domains that included body functional needs, activity and participatory needs, and environmental needs. This review underscores the important role of caregivers in the care and outcomes of stroke survivors. The findings of this review indicate that the caregivers recognized various needs for the stroke survivors, which may or may not have been met throughout their various phases of recovery continuum. Stroke survivors' needs as perceived by the caregivers must be included in rehabilitation along with the survivors' and clinicians' perspectives to maximize their recovery by regaining independence.
